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METHOD FOR DETECTION OF ANTIGENS OF A RETROVIRUS 
ASSOCIATED WITH AIDS IN SERUM AND OTHER BODY FLUIDS 

TECHNICAL FIELD 
The present invention relates to a sensitive assay 
method for detecting the presiance or absence of 
antigens of a human retrovirus indicative of Acquired 
Immune Deficiency Syndrome (AIDS) , and AIDS-related 
complexes (ARC) in serum, plasma and other body fluids 
and in cell lysates, particularly, lysates of 
leukocytes or a subpopulation thereof. The present 
invention also relates to test kits for carrying out 
the assay method. . , - 

BACKGROUND ART ^ ' 

AIDS was first diagnosed xn approximately 1981, 
but the causative agent was hot yet known (as used 
herein the term AIDS refers to AIDS and ARC).. 
Intensive research efforts resulted in identification 
of a retrovirus identified as HTLV-III/LAV, now called 
HIV-1, as one of the etiologic agents of AIDS. It has 
been recently reported that another hximan retrovirus^ 
designated HIV-2 also causes AIDS.' 

The human retroviruses which are associated with 
AIDS are believed to be transmitted through intimate 
sjexual .cpntAct_AS- well^ through blood. . JLnf ©ctio _ . . . 
caused by such human retroviruses result in the 
appearance of antibodies in the serum, semen and other 
body fluids of infected victims. The antibodies are 
generally directed against certain viral core and 
envelope proteins including the HIV-1 core proteins 
designated p 24 (24,000 MW) , and envelope proteins 
designated gp 41 (41,000 MW) , gp 120 (120,000 MW) and 
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gp 160 (160,00 MW) • The core and envelope proteins 
haV^. been -identif i0d^:b^ among others, 

'teclmiques •'"v^". iJ-. , •'•vy'^.j^',^ •: 

The :A1DS^^^^^ the tDody/;s :;ii^^ 

sys^^ iyinphocytes;; 
particular T- lymphocyte siibset faiowh ;helpfer : 
lymphocytes ; Inf ection *j with any one v p f " the j AIDS ■ 
virti^es results -^^^ in the nui^^ change 

in the functibrir bf vT and/or j^n incr^ 

/T^ [sTibsets^r.^pthe^^^ 

B-lymphocytes aire * eyentually also affected by the 
virus , : resulting in collapse -of the . imirnin^ system 

Presently , ; it /is ^believed ' that h^ 
bis;exual men and; abusers of in j ected >drugs^, are at the 
highest ; risk :'of infection. Recipients: of b ; - . ■ 

products and organ transplantations are also -at: r^^ of ^ 
cpntractiiig '.AIDS ^S^^y^^':^:'\^i i s-j^-^.^i'^f^*^: ^, ^ 

- ; ^ Therie; ^are^'seyeral known methods f or <det€^tin^ r ; 
antibodies^^ to huinan r retroviruses associated. ^with AlbS^ 
' including,; ''. t^ assay 
(e£isA> , / Wester Western ^ Blot (copending . ;^ 

applications ;Seirial Nps^ 371 , 505^ , fciled > ,1986 and 

99 ,311 filed/ Se^pteinber 21, " 19^jl, ^and.^;^^^ 

^echiiiques i^rr^^^ a^g^dahr ah yiM^ — - — 

224 : 506, i&iB3 ; Tsang et al . Methods of Ehzvmolocrv ^. ; j 

J 92: 29,^ i983 V AcadWic. Press; Safai, Bv et al,: I^hc 
1: 143 Sir; 1984 ; v:^nd^ E^^ ;et al, Scienc^ 220 : 859 , 

■ 1983. ' ' : - ..-.,-'>,* ^["ri;. 

The establ ished screening process , which involves . 
detecting the presence of antibodies to the AIDS 
viruses, is not- entirely satisfactory because 
detectable amounts of such antibodies are not. produced 
unt il \ at least * two to r four months after primary^ 
infection ' Therefore, early diagnosis of AIDS, by the 
detection of . antibodies during tliis so-called "gray 
area" is not possible. As can be appreciated a 
technique for detecting retroviral antigens, rather 
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-3- . . 

than antibodies, in patients suspected of infection xs 

a useful tool for early detection of AIDS. Early 
diagnosis facilitates treatment, and minimizes the risk 
of spreading the infection. 

An "HTLV-III Capture Assay" developed by 
Integrative Diagnostics/ inc., 1961 sulphur Spring 
Road, Baltimore, MD 21227, is designed to detect 
products of Viral replication with a sandwich ELISA 
system. The assay, however, does not detect viral 
antigens directly from serum or cells. Rather, the 
test requires obtaining lymphocytes suspected of 
carrying the retrovirus and culturing these lymphocytes 
with disease free cells from a healthy donor for about 
one to two weeks. Only then can an ELISA test be 
performed to determine whether viral antigens are 
present. Thus, the HTLV-III Capture- Assay is 
impractical for mass screening because it is both time 
consuming, expensive and does not detect antigens 
ditectly from a. test sample obtained from a patient. 

■ The present assay technique provides a method for 
detecting picogram amounts of retroviral antigens 
directly from serum,, body fluids and lysed cell 
materials . - ; 

nTSCLOSTTRE OF TP K INVENTION 

The present invention provides a rapid and 
sensitive test system for detecting the presence of 
antigens of a human retrovirus indicative of AIDS or 
-ARC,.- by .forming, a .triple sandwich inmune .complex 
comprising antibody-antigen-antibody anti-antibody. 
The method of the invention comprises incubating 
antibodies to a human retrovirus indicative of AIDS 
with a biological fluid for a time sufficient for the 
retroviral antibodies and antigens in the biological 
fluid to form a first immune complex comprising 
antibody -antigen; the first immune complex is then 
incubated with antibodies to the retrovirus for a time 
sufficient for the retroviral antibodies and first 
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unmune' complex to f orm a second, immune complex 

; i cpmpiek"^^^^^^^^^^^ , i 

aiit±-rkiri£iJD6^L a time sufficient ;t 

• format ion" of. a third immune- com^^ , v.-.- 

■ ;^ ; antibody-Tantigen-antibody-anti-antibody and, detecting ; . : 

. ; . Th^ of the invention may be carried 

V ; nitr^ typical|Ly cutVir^ ^ 

p^PJ^I^s of /^^^ 

''V Meetly ? rom * body fluids or: ly^ed vcfeU material. 

••• \ ^..-Gaptur&^'Assa^ .r;---*'-r. v,'' . ^C- '^^l "'' - ;-. 

." ■"^\*^^tingj^f^ comprises; w 

- ' positiye and negative reference -'con-trol^, w^^ 
' ■ " ^^ffs^s; antibody ^^^r hitrocellulbse. s^^^ 

_ ^zyme co nju gates necessar y^^^ ^t^ of _ 

;" ,;.- ;the .invention'' o test samples'.r:^'' ■ ^'^ ■\, . -'•■V-' -''-^^^^^^^^^ 

■ .. X.*^-^^^ also preferabiy includes 

P^.«<*eveldped. positive an^^^^ 
- Reagent control . stripy fq^^^ ■ 
/ i>y . v^^is^^^ 

inciusion qf predeveloped strips fad^^^^ 

^®;^®®^'J®®^-'-^® ^"'^ -^^^ for 
trained personnel . This;, is especialiy important for on 
. site teisting . where the 
specialised eq^iipment; required for other testing 
systems. ' . 

MODES FOR CARP VING QTTT THE TWVTINTjnw 

The semi-solid assay method of the invention 
comprises forming and detecting triple sandwich immune 
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complexes comprising antibody - antigen - antibody - 
anti-antibody; the triple sandwich immune complexes are 
formed by (1) incubating antibodies to a retrovirus 
indicative of AIDS with a biological fluid or lysed 
cell material to obtain a first immune complex 
comprising antibody - antigen; (2) incubating the first 
immune complex with antibodies to a retrovirus 
indicative of AIDS to obtain a second immune complex 
comprising antibody - antigen - antibody and (3) 
inciibating the second immune complex with an 
anti-antibody against the antibody of step (2) to 
obtain a ^triple sandwich immune complex comprising 
antibody - antigen - antibody - anti-antibody. 

Antibodies To A Retrovirus Indicative Of Aids 

In accordance with the method of the invention, 
antibodies to a retrovirus indicative of AIDS are 
coated onto a solid phase, such as ihicrotiter plates, 
round plastic or glass beads, approximately 0.5-2 mm. 
diameter or nitrocellulose paper. Microtiter plates 
such as NUNC immunoplates, available from NUNC, 
Roskilde, Denmark, and nitrocellulose paper available 
from Schleicher and Schuell, Inc., as . Item- No, -BA -83 - ' 
are suitable examples. Other types of membranes as are 
known to those skilled in the art may be substituted 
for nitrocellulose paper, including 
aminobenzyl-oxymethyl (ABM) blotting paper, 
aminoethylthio-ether (APT) blotting paper, 
diethylaminoethyl (DEAE) blotting paper and zeta-probe 
charged mbdi f ied nylon'. See , Bio-Dot Wicrof i" 1 tra 
Apparatus Instruction Manual, Bio-Rad Labs, Richmond, 
California, pp. 1-30, 1984. 

Approximately 0.06-0.12 ug of antibody [typically 
100 ul of a 1 ug/ml solution] is coated onto each test 
vessel, i.e., microtiter well or nitrocellulose strip, 
preferably, 0.1 ug is used. The microtiter wells and 
beads are coated by known techniques, such as those 
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described in General ELISA P Corp. , ; 

■ • order ;nb'.> 23/87'i •' j;-^;^;-.'; - . ■ /' 'I- 

^ iJ^Wiien nitrocellulose^ strips?^ ■krerused ,~ approximately^^ 
100 ul of a '01; oe-^O . 12 ; ug/mi^^i^ ' : ; c v 

applied ;to^bhe s qf 'each ^str^^ 
^'tiiie^anfe^ tb ^ eovei- : ; 

■approximately 3/4^ b the strip^ with a plastic^i : 
matetialv solution is then applied to th^ 

^ exposed porti^ The covered : portion of the strip may l^v 
be usied /as A handl^^^ 

■the ' antibpdiies applied to the strip . " it / should- be 
Tinder stood thatV th'S amount of ^an used as 'a ' 

coating on the solid phase m^^ 
■ ^ th^ totality^' of test conditions . - ' ''"^ 

"'^ : ; Himah/ goa€^;^^ p 
. . antibbdieis .tp a re.t^ AIDS^ are ^: v 

\/ "'y. Useful i 

/^immuiie aLntibodies reactive :wit;fi;^ h^ retroviral^ ^ 
: : ahtigehs m also be ■ used> /'Presently >; grpat rant:^^ 
are piref erred as < ■ ' 

^ ' antibi)dies may^bfe:isiib 

antibodies previous 1 mentioned . • .Monbclonai^^^^^a^ 
. ' are li^ef iil\iuv a te^t designed- to -detect a single core 

.^^-^ : or-- envelope protein_.or_.a_specific_^^ 

^-selected ■.proteinsV ^' • v -'.^ ' 

. Human antibodies to. the AIDS retrovirus ar^ 
V. ; obtained from the serum - of infected Indiv either^; 
..ihd.ividual donors: or pooled sera from multipre donors. 
--^ \, Pig> goait; donkey, horse and/ dr cow iimaurie :V • :^ 
antibodies are obtained by immunizing ah animal in 
accordance, with known techniques. Typically, an animal 
is first vaccinated with from 5—500 :ug, preferably 100 
ug of a retroviral iysate mixed with ; Frevind' s complete 
adjuvant (i: i) . Booster inj ections / begin 14-30 days 
after the first vaccinatioh/ and are. actoinistered 
approximatjaiy every 1-8 weeks , preferably every 2-4 
weeks, and contain from 50-100 ug of viral lysate, with 
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or without Freund's adjuvant depending on the antibody 
titer measured semi-quant itatively by ELISA. 
Immunization continues until an antibody titer, 
measured by ELISA, of from 0.300-2.00 OD (measured by a 
Behring (ENI) ELISA) is detected/ Once a sufficient 
antibody titer is measured, the serum is subjected to 
Western Blot analysis to confirm the presence of 
antibodies to both envelope and core, proteins . It is 
/ preferred if the tested antibodies demonstrate the 
presence of antibodies directed to p 24 and gp 41, gp 
120 and/br gp 160, as shown by Western Blot analysis, 
: .Once the aforementioned OD and Western Blot banding 

pattern are obtained, the animal is bled and its serum 
extracted. 

The serum is partially purified, preferably 
according to the conventional saturated ammpniiua 
sulfate method, although other purification techniques 
such as polyethyleneglycol precipitation (R.J. Carter 
et al, J. Immunol. Methods, 26:213 (1979)) may be 
used. Briefly, saturated ammonium sulfate (up to 50% 
of the starting volume of> serum) is used to precipitate 
the serum- After discarding the supernatant.,,. the . - 
precipitate is redissolved to the original starting 
volume of the serum with 25% PBS-ethyleneglycol 
(vol/vol) and applied to a sieving gel according to the 
method described in K. Berg et al, Scahd. J. Immunol*, 
11:489, 1930; K. Berg et al, J. Gen. Virol., 50:441, 
1980. The fractions rich in IgG are determined using 
Partigerf plates and' coll el^tefd". Partigeh plates^^^ 
available from Behring Diagnostics and the method is 
carried out in accordance with the manufacturer's 
instructions as described in package inserts. The IgG 
rich fractions should optimally contain Img/ml IgG, 
although fractions containing at least 0.6 mg/ml IgG 
are useful. If desired, total protein may be 
determined by the Lowry method. The IgG rich fractions 
which contain the desired antibodies to the retrovirus 
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are Vstored in a refrigerator or freezer until used, 
Prefercibly,, 0.01% tliiiherosal is^^^^k^ : 'U: ; : 

preservative, although vot^^ 

. tho'Se"^ sJcilled' * in ; ther^-.airt ; are 'alspr ^suitable • 1 - --'.v'^' . " ' . 

sera • wiiiicli ■ as ^ disc^ ^ 

^ also be* ^used; as ; a^vsource :Of -^^t^ : 
are purified by the^/aif or emeriti o :saturated aim 
sulfate- -me tiipd-/ /r.-.:';;/ C'^''^'^:^'' ■ ..■ \ /y^'' -y-f^^'-^'^'^''. :'.'[' i ' y-- 
' : : !B^f o the partially purified anti^ are. 

tested by ELI S A and Western Blot". ^ It • is - bel ieved -that ; 

^f or purposes of ; the present m an ELISA OD of 

6 . 300-2 . b 0 (D^ ; pD ^ and Western; Blot banding pattern' sh^ 
activity againist both core and . ehveiope pr'bteihs are 

: required.; ^ ^ v^"-v ' 

; bbtained" in the !marin^r 

previously describe^^^ are useful ais both the antibody 
cbateiciYohto solid -phase / for the. fbrTnatiori of^^ 
thie aforementioned secbnd* Tiraniuhe rcqint>i%x.>^ ' 
pr;ef etred to use antilDodies bbt^ from d^ 

isburpes • f or eac may be • 

'\ used f or" both': That is^^ifor porcine' ; v?:; 

iimmne antibody is ;Used t^ yessely^ iti. i 

pireferred to use non-poircirie ant 

for m ation of t he -s econd imi nun^\ complex. • v Hovever, when 
the same antibody is used> prior to formation of the . 
second immune complex /'^it ; is neceissary tp neutralize . 
any excess binding ; s^ r^^si^ining ■ on the coating ; ;"; ; " • 
ant:ibody . It is believed that /this - procedure \ 
uridesirable binding of : t^^^^ ' 
formatioii of the third immune complex to the coating 
antibody / and therefore / preserves the integrity of the 
test system.'. The excess binding sites aire generally 
neiitralizetd by adding anti-antibodies against the 
coating antibody. Thus, for example ^ /if t^^ coating 
antibody is porcine IgG, the neutralizing antibodies 
are ariti-porcine IgG. 
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Formina A Triple Sandwich Immune Complex 
According to one embodiment of the present method, 
the retroviral antibodies are coated onto microtiter 
wells in accordance with known techniques ^ 0.06-0.12 
ug, preferably/ 0 . 1 ug (100 ul of a 1 ug/ml solution) 
of antibody is coated onto each well. Typically, 100 
ul of a 0 .1% BSA solution isi then added to the. wells to 
block non-specific binding, although other reagents as 
are known may be used/ siich as gelatine. Approximately 
100 ul of a test sample, either body fluid or lysed 
cell material, is added to each well, and preferably 
incubated overnight (approximately 16 hours) at 4 to 
thereby obtain a first iinmune complex comprising 
antibody-antigen • ^ 

It has been found that sufficient binding of 
antigen and antibody also occurs after incubatidn at 
37 "C for 2 hours. As can be appreciated, the 2 hour 
inciabatioh" period results in a significant reduction in 
total test time, an important consideration in 
emergency situations such as those often associated 
with organ transplantations. 

After completion of the incubation period the 
liquid is discarded and the plates are washed 5 times, 
preferably with PBS-Tween, although other buffers may 
be used, such as Tris. No soaking time is required for 
the washes. Then, 100 ul of an approximately 1 lig/ml 
solution of retroviral antibodies are added to each 
well and incubated preferably for 1 hour at 37 ?C to 
tJher eby ~6b t a i n a second " imnurie cdmp I'ex" cbmpr i s ing 
antibody-antigen-antibody. If desired, this incubation 
may be overnight at 4*G. Upon completion of the 
incubation, the liquid is discarded and the plates 
washed 5 times with buffer, as previously described. 
Then, from about 0.06-0.12 ug of anti-antibody, 
preferably, 100 ul of a 1 ug/ml solution of an 
anti-antibody, i.e., an antibody to the retroviral 
antibodies used to obtain the second immune complex, is 
added to each well and incubated for 1 hour at 37**C to 
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obtain . a third iimune complex comprising : 
, antibpdy^antigen-ar^^ ; , 

anti-^antibodies^.^^ 
■ .1 the r 

' ) ; r piirppsev 'tiie ^^nti^ajitxiDod]^^^^^^ . arvti--p^rGin : ; Rabbit 

or. goat antiseinixin for thi^. jj^^ /Such 

.antisera .aore-^coinmercially^^^a^ 
■; v DalcO/ dor^^^ 
V t?" - anti-^antib^ 

V %V : : f rom ,0 . 6-iv2 : mg/mi - ;^iiuted 
■ accordijlgil^V?^ a^^ 

' : • / ; in one Embodiment of the^^i th^ 

'^ • 5„ - " ; a detectable vat such^ as . • 

a radioisotope or. fluorescein/ so that the -t^ 
sandwich immune Icqmpl may be detected l^i^^^^^^: ^ -^^ 

V ^* ; - V Vradipiinmuno^say^^c^ 

['r '^'^"}v'-\-:''-- ^ techniques; : I£ 5 : 
*: - pr^f er^ 
. : - invention/, th^ triple;.-!san^ 

detected by immunpenzymatic assay. ' In accoir^ with 
■ ■ ■ ^ ^ thevimlmrioenzymat 
^ bidtihylated> preferably^ 

biotinylatioii is ;accompiished- by^^^;to 
• ! as those described by . in : the Galbiochem -^ 
/: Biocdiemical/Immunochemibal^. ^1987:^; J. It should 

: ; ^ ■ . : : bW tmderstobd that any biotiii deriyatiye; 

••'.vy useful;.;-. - . - > ■ i' " - 

. According to this preferred embodiment, after 
incxibat ion. with the biotinylated anti-antibody, the 
. plates are washed 5 times as previously described. 
Then^ 100 ul of an avidin or strepavidin enzyme 
conjugate diluted as follows is added to each well and 
incubated for one hour at 37* C to allow binding of the 
' enzyme conjugate to the biotinylated anti-antibody, A 
1 mg/ml avidin of strepavidin enzyme conjugate solution 
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-Il- 
ls diluted from 1:1000 - 1:5000, preferably, 1:1000. 

The avidin or strepavidin is enzyme conjugated, in 

accordance with known methods, to horseradish 

peroxidase, alkaline phosphatase, or 

Beta-D-galactosidase. It should be understood that 

other enzymes as are known to those skilled in the art 

are also useful. It is presently preferred to use 

avidin or strepavidin conjugated with horseradish 

peroxidase. Upon completion of the incubation of the 

enzyme and biotinylated third immune complex, the 

liquid is discarded and the plates washed 5 times as 

bef ore. Then 100 ul of an appropriate enzyme, sxibstrate 

specific for the enzyme conjugate used, diluted 

accordingly, is added and incubated for 10-20 minutes 

at room temperature in the dark. Typically, the 

microtiter plate or other vessel, such as tube is . 

covered with ' aluminum foil. The reaction of enzyme 

with an appropriate substrate is ai color producing 

reaction. The substrate orthophenyldiamihe (OPp) is 

preferred when horseradish peroxidase is used, althbugh 

DAP, 3, 3'-diaminobehzidine tetrahydrochloride dihydrate 

as well as othisr known substrates specific for 

horseradish peroxidase may be substituted. When 

alkaline phosphate is used, p-nitrophenylphosphate 

(BioRad, Catalogue no. M33 58) is one suitable 

substrate . 

OPD is commercially available as tablets from 
Electro Nucleonics Inc. and is prepared in accordance 
with the manufacturer's instructions prior to use 
(i.e., one tablet is dissolved in 5 ml of the substrate 
buffer supplied) and 100 ul of the prepared solution is 
added. After completion of the Incubation period, the 
color producing reaction is stopped by addition of 50 
ul of 2N H2SO4. other reagents may be used to stop 
the reaction such as H2O. 

The optical density of the liquid contained in the 
wells is measured in a spectrophotometer at 492 nm 
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(reference 650 nm); as an indication of the presence or 
absMC retrbviinas assp^ 

AlDS.^ - "^^ Processor ;IX d:& 

.designed fpr the 5^ btit pttter instrumen 

- ' ■ ; al^b';-- siiitableiX./;- ^ ■ \ , •; '■ Y-^y,-r>X'':^A' v*'V- ' 

i :| A tes^ ^ 

containing retroviral antigens/ if on an ELISA system 
; .the-^pptical ; density of a sample is ^ greater, than^^^ 
; ' of f point ^^^^ 
. cutoff ; ^x ; indicate 

For example.^v xf the mean va:iue f or the pdsitiv^^con^ 
(PC) : is ' 0^45^0 ,Vand t 

contrpO^^ (NC) ; is , 
as 0 .185/ 

' ^ Wh^h the- assay of the ihve^ is carried oxit 

using nitrocel^^ the re^ult& 

are;evalua€^ 
by the posit iy el M 

, .pi;^Qduce<l %y:,:^iiYi^\ -t%?tlV SMnp;ie.«;./;f \ v}-"^>:'; V*" ; '" -hV^" i/" - 

* : / it ^shbuM be-^^ of • \- \ : 

' reagents a^^ may be varied 

depending ^bn;^ the; t^ V v 

^': ■ > ^: f ' Diagnostic /fest Kits^ ^ V - 

„ — lin^another^ ... 

a diagridstic t^^ kit for tlie detection of the presence 
or eUDsence bf antigens of a retrovirus indieatiye .of ' 
AIDS/ which bind witli retroviral .antibodies. ;is 
' provided; the test kit comprises retroviral antibodies, ; 
retroviral anti-antibodies; and means for detecting the 
formation. of- triple sandwich immune complexes between 
the antibodies, antigen /and anti-antibodies. The means 
are present in an amount sufficient to perform said . 
detection. Tlie: presence of the triple sandwich immune 
complexes may be detected by radioimmunoassay , 
immuno-enzymatic ahd«^ immunof luorescent techniques, 
preferablyrimmuho-enzymatic means. 

A preferred test kit includes nitrocellulose test 
strips , a set of tubes containing prediluted positive 
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and negative control references, a reagent control, and 
at least one sample tube containing a predetermined 
volume of buffer to which a predetermined amount of 
test sample is added. The reagent control is provided 
to assure that the reagents are functional . The 
nitrocelluose strips are coated on one side with from 
0.06-0-12 ug of antibodies to a retrovirus indicative 
of AIDS. It is preferred that the strips are about 3/4 
covered with plastic as previously described. The 
preferred kit also includes a second antibody to the 
AIDS retrovirus from a source different from the 
coating antibody, a biotinylated anti-antibody against 
the second retroviral antibody, an enzyme substrate, 
color reaction stopping reagent, and washing buffer. 
Preferably, predeveloped positive and negative 
reference strips and reagent control strips are 
provided in the kit. The predeveloped strips are used 
to evaluate the test results by a visual comparison 
with the sample test strips after completion of a color 
reaction. The test is considered positive if a test 
sample produces a color comparable to that of the 
positive control. 

As previously mentioned, in accordance with the 
present assay method, the presence of absence of 
antigens of a human retrovirus indicative of AIDS may 
be detected directly from body fluids and lysed cell 
materials. Leukocytes are of particular interest. 
^Leukocytes are. collectable from the buff y coat 
resulting from centrifugation of heparinzed blood in 
accordance with known techniques. The cells so 
collected are typically lysed with 2-5% saponin or 0.1 
- 1% Nonidit (NP40, available from Sigma). Other known 
lysing techniques are also considered useful. 

In accordance with the assay methods described 
herein, a retroviral lysate (of a virus indicative of 
AIDS) is useful as a positive control. The viral 
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lysate is typically an inactivated, partially purified 
viral lysate which on testing in aceordanee with the 
method descri herein gives; a^^ of between 

vQv2i50-I,^iOO i^^^ 49:2 iim /(with a ;650^ , using 

VpPb ./as.: the-5^ -v The ^viral^'/l may ^be 

purified by ■known technicg^ues:^ : aj^ by the - 

known psbralen-UV irradiation method or heat " (56 • C for 
one hour) . A partially puri^fiedL,..!^ HIV^l/ 
lysate is" coimerci^ 'j... 
International , Inc, ^ ^St;. / Paxil ; / Min^ T / . 

The; f9llowing^^ e^ of 
the present invention, although: it lis that 
the invention is. . riot limited ther^o .* . • 
'] '■/' . -^lAr,,-/; ^-^.r':'^' - Example 1 \ ■:.-... >.■.;/> * 

A . NUNC f lat bottomed 9 6 well immuho plat ^ was 
. cojated /with goat aivti-H±y-l obtained , pa 

pur if led ;f rom^ - Tfti^ t iter^ 

P? 9P?t /3:^^ . measured to ^^^^b^^ 1 .fO mg/ml 

asi dreterained ^^ rabbit 
af f initir/fujrif led anti-goat /XgG; (Man^ 

q^QDonwpchCT^ testjBd; by / 

Qiiick: Western Blot jAssay . and^it ' w^^ 

i^intibodies to : p24 aiid gp41 were preset^ ref erence 

r abb it _ant ir-gpat^ IgG ^was^ bbt airied^f r6mi:.C 
Catalog 401511, -The goat antibody was diluted 1:1000. 
with PBS and 100 ul was added to eac the 
immune .plate. After the .diluted antibody was added to 
each well, the immuno plate was sealed with Parafilm 
aiid incubated^^^p (16 to 18/hoxirs) at;. 4^ 

followed by washing 5 times with "ra Behring ELISA 

Processor II washing machine • After the , final wash 
0.1% (v/y) bovine serum albumin (BSA) diluted in PBS 
buffer was added to each well. The plate was then 
incubated for one hour at room temperature followed by 
washing 5 times. as previously described. The assay was 
carried but in the following manner. An HlV-1 lysate, 
obtained from Protatek International, Inc. was diluted 
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with PBS, 1:1,000, 1:10,000, 1:100,000 and 
1:1,000,000. 100 ul of the various dilutions were 
added to the wells at 4*C overnight. Serum samples 
from Hlv-1 positive and negative individuals were used 
as positive and negative controls, respectively, and 
100 ul at dilutions of 1:100 and 1:10 were added to the 
wells of the immuno plate. The iinmuno plate was 
covered, with Parafilm and incubated overnight at 4 *C. 
. Upon completion of the incubation period the plate was 
washed five times with PBS - Tween, as previously 
described. Then, 100 ul of an approximately 1 mg/ml 
solution of human anti-HIV-1 IgG (in PBS) was added'to 
each well- The human IgG was tested prior to use and 
demonstrated the presence of HIV core and envelope 
antibodies. Using NOR PARTIGEN plates it was 
determined that the Human IgG had an IgG concentration 
of about 1 mg/ml. (The "PARTIGEN plates were obtained 
from Calbiochem Catalog No. 91001 and the igG 
concentration was determined using the method described 
by the manufacturer.) The plates were incubated at 
37 'C for 1 hour followed by washing 5 times, as 
previously described. Then 100 ul of biotinylated. goat 
antihvunan IgG antiserxim obtained from Calbiochem 
Catalog No^ 401443, diluted 1:1,000 in PBS was added to 
each well and incubated at. 37 "C for 1 hour followed by 
5 washings as previously described. Avidin conjugated 
horseradish peroxidase (obtained from Calbiochem 

eat-aiog-No . 18 9-7-2 8 ) diluted 1:1 000 .was. . added , to the 

•wells, and incubated for 1 hour at 37 °C, followed by 5 
washings at previously described. OPD tablets were 
dissolved in accordance with the manufacturers' 

s instructions, and 100 ul of the resulting solution was 

added to each well and incubated between 10 and 20 
minutes in the dark at room temperature to thereby 
obtain color. The reaction was stopped upon addition 
of 50 ul of 2N sulfuric acid (H2SO4). Results were 
determined by reading the plate on a Behring ELISA 
Processor II. 
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; • 1. An^ in vitirb diacmostic ^ m for^rHihe defcec^ibn ^ 

:'\.'A.^ ^; o presence or absence of an^ of a hiiman^^^^:; 

; ;u retrovirus indicative of Acqrlir e<i= Imimrie Deficiency ^ ; , - 
: J ;,SYndric>me (AIDS), arid/or AIDS - r^ complexes .-(J^^ 

J ' /wiiicih 'Kind to antibodies; ' aga:ihsli:/ said human retrovirus / 
whicii method cpmpri^esr^ ^ V . « 

V V (k) cont^Lcti^ 

; ^ ;Vit:h^a 

? ' f or a peripH df time and xinder coridi ' - 

< /?'for €he retir^viral a:ni^ 

" the antibodies to f oinn;^ immuiie ^somplex ' ; . ; i ; 

'Comprising antibbdy-r'ah "/'. -y-'-.' ' - '^/^ * ^ i 

C'- ^- =;.yy:I! C imiinine .complex Vw^ 

.antibody agaihst^^^^^^ retrovirus and incubating 

^ for a time and } under such conditions sufficient^ ^^'^l "^^^ 
'/^retroviral antibodies axid^first immune/ complex [ form 
a second liinmuhe c 
/;-\.^-';khtab6dy^ ^v-.:.^^.^ 
: ; ' ^ ; ( c)^ seu:::ohd iimuiie cpinplex ^t/^ 

' a retroviral anti^anti^ .tiie antibody of step 

; ^^^^ i tiBie- and under '^ S^ J; ^. .^ 

. conditions sufficient for the second immxine complex and 
T;^ ^ ~ Jantir^StJ^^ 
; jcoinbri^ 

5: ' '/^ (d);^ d^ sandwich -third iinmxine 

: complex.'.."*' --'; *"' 7*: . • ';/. "'.'■ 

. 2. The method of claim l/ wherein the third immune 
complex is detected by imiauhological assay, methods 
selected from the group consisting of a 
radioimmunoassay, immuno-enzymatic assay, and : 
immuno-fluorescence assay/ • 

3, The method of claim 2 / wherein the immunb- 
enzymatic assay is an ELISA - (enzyme- linked 
immunosorbance assay) . 

4 •The method of claim 1, wherein the 
anti-antibody is biotinylated with biotin or biotin-X. 
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5. The method of claim 4, wherein the 
anti-antibody is biotinylated and further comprising 
the steps of: 

(a) incubating the third immune complex with 
an enzyme conjugated avidin or strepavidin for a time 
under conditions sufficient for the enzyme conjugate to 
bind with the biotinylated anti-antibody; 

(b) incubating the enzyme-conjugated third 
immune complex with an enzyme substrate specific for 
the enzyme of step (a), thereby producing color; 

(c) stopping the color producing reaction of 

step (b) ; and 

(d) evaluating the amount of color produced as 
an indication of the presence or absence of antigens of 
the human retrovirus. 

6. The method of claim l, wherein the antibody of 
step (a) is coated onto a solid phase selected from the 
group consisting of microtiter plates, nitrocellulose 
strips ; glass beads, and plastic beads. 

7. The method of claim 1, wherein the human 
retrovirus is HIV-1 or HIV-2. 

8. The- method of claim I , wherein- the- bdoiogical- - 
fluid is human sera. 

9. The method of claim 1, ^wherein the cell 
lysates are obtained from human leukocytes. 

10. The method of claim 5, wherein the enzyme is 
selected from the group consisting of horseradish 
peroxidase, alkaline phosphatase and Beta-D- 
galactosidase. 

11. A diagnostic test kit for the in vitro 
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antigen-antibody-anti-antibody, the means being present 
in an amount suf ficient to perform said 

12 . The diagnostic . test kit /of .ci^im 
the\means .^or; :d^te^ 

'cbiiplexek ; are^ im^ aissay; methc^ f^?® 

''ilie giroup consisting fr^if^^ 
V / enzyiiiatxc : and^-^^ 1^^^^^!^-?/ . - ^ . 

:V ■ 13 . The diagnbstic' test k^^ of:, claim Vli/v^^ 
/ . the - nitrocellulose strips ; are. cd^te^^ 
; ; ' 0.06-0. 12 -ug . of a; retroyiral; ahti^^ 

■ V:-: vV; 14;/The -diaghbstic 'tes 
the anti-a:ntil^ 

bibtih-X l' .'■■'A ■ \S''r'\..^'l ''^^ A: ■ 

' 15 . A - diaipiost ic 'te^t ^kit if or the ; in vitro ^ 

detection- of .t:he^ presence ior:, a^ a.;^ ' . 

; h\iman retrovirus: iridic^^ of acquired^ iminuhe 
. /^ -deficiency : syndrome ICC AIDS) or AIDS related /coi^plexes 

} ; CARC) : by t^ ^andwicli iini^ : 

;' •^"-complex;, comp'risingr j;;'.-'-'--'^-]^:' -y ,")-■. ''^'r^r^ ''if:}:A'' ^ 
; ? ; ^ . ^ . . v ;( ay 
,">'V\ --and- negaitiye^ ;xef erence:s:,, ; ,;,-.V _ ;,; 'j: ^-^p': 

: : ., (bX\ at- least one reagent control tube^^^^^ 

> v i^^ v ' ' - ' ' |c) a£ . i east 

p'redettermiried Volume of ;^buf f eiT f or diiutibn oS :test 

' '■ sampies.r-;;_ .-.^ ''^^ ^ .>-V 'V :-!:^'\%:'Vw ' • ■■ '* 

• (dV a l^eaist pne Tiitrb 
tube, the nitroceliuios^ strips being copLted with ; , - 
■ ■ . antibody, to : :s a i d. ..retrovirus ; - y,;/. "■ ■ 
; ; |ey preciilUted ahti^ 

(f) a blotinylated retroyiral anti-a^ 

(g) avidin or strepavidin conjugated enzyme; 

(h) enzyme substrate specif ic for the enzyme 

. conjugate;.,"; . ' ^ 

'^y^A:/ ,, (i) a color producing reaction terminating 

reagent; and ; . \ 

(j) predeveloped positive, negative and 
reagent control strips for evaluating the results of 
the test by visually comparing the predeveloped strips 
with test strips after completion of a color change 
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